The circadian clock in the brain: a structural and functional comparison between mammals and insects.
The circadian master clocks in the brains of mammals and insects are compared in respect to location, organization and function. They show astonishing similarities. Both clocks are anatomically and functionally connected to the optic system and possess multiple output pathways allowing synchronization with the environmental light-dark cycles as well as the control of diverse endocrine, autonomic and behavioral functions. Both circadian master clocks are composed of multiple neurons, which are organized in populations with different morphology, physiology and neurotransmitter content and appear to subserve different functions. In the hamster and in the cockroach, the master clock consists of a core region that gets input from the eyes, and a shell region from which the majority of output projections originate. Communication between core and shell, between all other populations of clock neurons as well as between the master clocks of both brain hemispheres is a prerequisite of normal rhythmic function. Phenomena like rhythm splitting and internal desynchronization can be observed under constant light conditions and are caused by the "uncoupling" of the master clocks of both brain hemispheres.